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SPECIFICATION 



Title of the Invention Optical Switch 

Claims 

1 . An optical switch wherein: 

a substrate base board is molded by a material of which refractive index changes 
according to a temperature; 

an optical waveguide having a Y-shape branching section is formed on the base 

board; 

a high refractive index layer is formed in the branching section in the optical 
waveguide; 

a heating electrode is disposed near the high refractive index layer on a surface of 
the branched optical waveguide; and 

a power supplying circuit is connected to the heating electrode. 



Detailed Description of the Invention 
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[Field of Industrial Application] 

The present utility model relates to an optical switch. In particular, the present 
invention relates to an optical switch which makes use of a thermal optic effect. 



examt 
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[Prior Art] 

Presently, various material for an optical waveguide is provided and used. For 
pie, a ferroelectric material such as a niobic acid lithium and a tantalum acid lithium, 
chemical component semiconductor such as a gallium arsenide, a glass member which is 
represented by a Vycor, Pyrex, BK7, a polymer material such as a polymethacryrate 
(PMMA), and a magnetic material which is represented by a yttrium iron can be named. 

On the other hand, conventionally, an electric optical effect and an acoustic 
optical effect in the ferroelectric material is used for realizing an optical switch. In a 
chemical compound semiconductor, it is possible to change a thickness of a depletion 
layer of Pn contact and change a thickness of an optical waveguide so as to switch a cut- 
off condition in the mode and a waveguide condition. Furthermore, it is possible to use 
an acoustic optical effect. 
[Problems to be Solved by the Invention] 

However, the above glass material and the above polymer material do not have 
durability to an electric optical effect, a magnetic optical effect, and an acoustic optical 
effect. Therefore, it is difficult to control a refractive index in an optical waveguide; thus, 
it is difficult to realize an optical switch. At best, it is possible to manufacture an optical 
waveguide having only several \im thickness of a ferroelectric material or a chemical 
compound semiconductor. In contrast, there is a big advantage in a glass material and a 
polymer material because it is possible to manufacture an optical waveguide having tens 
of \im thickness; therefore, it has been desired to realize an optical switch which is made 
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of a glass material and a polymer material. 

Here, an optical switch in which a glass material and a polymer material are used 
for a base board of an optical waveguide and a three dimension optical waveguide which 
branches in Y-shape is proposed. In this optical switch, as shown in FIG. 1 , a three 
dimension optical waveguide b which branches in Y shape is formed on an upper surface 
of a flat substrate base board made of a glass material or a polymer material. Three 
heating electrodes c, d and e are disposed on an upper surface of a branching section of the 
optical waveguide b. A power supplying circuit f is connected to the heating electrodes c, 
d, and e. In addition, the heating electrode c which is disposed between a central portion 
of the branching section serves as a common electrode for a switching operation. The 
heating electrodes d and e which are disposed on a branching optical waveguide b serve as 
a selective electrode for switching direction. 

Therefore, when all the heating electrodes c, d, and e starts heating, a refractive 
index in an optical waveguide b section increases. A light which is transmitted through 
the optical waveguide b is introduced to a high refractive index section and divided into 
two lights so as to be further transmitted. Also, when a common heating electrode c and 
an upper heating electrode d start heating, only a refractive in an optical waveguide b 
section which is disposed therebeneath increases. A refractive index in a lower portion 
in the heating electrode e does not increase. Therefore, a light which is transmitted 
through an optical waveguide b is introduced to a high refractive index section in a 
branching section; thus, a light which is transmitted through an optical waveguide b is 
transmitted in only an upper optical waveguide b. 

However, in this optical switch, it is necessary that the common heating electrode 
c always generates a heat and a refractive index in a lower optical waveguide b which is 
disposed beneath the common heating electrode c is maintained high; thus, there is a 
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disadvantage in that a consumed electric current is large. 

[Means for Solving the Problems] 

An object of the present utility model is to provide an optical switch which can 
save a consumed electric current and reduce a heat which is generated by forming a high 
refractive index layer and disposing two electrodes. 

[Operation of the Invention] 

In order to achieve the above object, the present utility model is characterized in 
that, in an optical switch, a substrate base board is molded by a material of which 
refractive index changes according to a temperature, an optical waveguide having a Y- 
shape branching section is formed on the base board, a high refractive index layer is 
formed in the branching section in the optical waveguide, a heating electrode is disposed 
near the high refractive index layer on a surface of the branched optical waveguide, and 

a power supplying circuit is connected to the heating electrode. 

Therefore, it is possible to reduce a heat which is generated because two 
electrodes are used in the present utility model in contrast to a conventional case in which 
three electrodes were used. In particular, a heating electrode which is used for generating 
a heat so as to increase an extinction rate is omitted in the present utility model; therefore, 
it is possible to reduce a generated heat greatly; therefore, it is possible to reduce a 
consumed electric current greatly. 

[Embodiments] 

The present utility model is explained as follows with reference to drawings. 

As shown in FIG. 2, reference numeral 1 indicates an optical switch which makes 
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use of a thermal optical effect. The optical switch is formed such that a three dimension 
optical waveguide 3 is formed on an upper surface of an base board 2. The base board 2 
is formed in a flat substrate by a leader glass of which refractive index changes accordant 
to a temperature. 

the optical waveguide 3 is formed in which a main light optical waveguide 3a, a 
first branching optical waveguide 3b, and a second branching optical waveguide 3 c forms 
a Y-shape over an end of the base board 2 to the other end of the base board 2. The 
optical waveguide 3 is formed by dispersing a silver on the leader glass base board 2 
according to an electric field dispersion method. 

In a branching section in the optical waveguide 3, a high refractive index layer 4 
is formed. The high refractive index layer 4 is formed in a triangle shape. Each 
member of the triangle faces the main light optical waveguide 3 a, and a branching optical 
waveguides 3a, 3b, and 3c. In addition, the high refractive index layer 4 is formed by 
dispersing a silver according to an electric field dispersion method similarly as in a case of 
an optical waveguide 3. That is, the high refractive index layer 4 is formed by 
performing a double dispersion of a silver on the base board 2. 

Furthermore, on upper surfaces of the branching optical waveguides 3b and 3c, a 
first heating electrode 5a and a second heating electrode 5b are disposed near the high 
refractive index layer 4 close to a branching section. These heating electrodes 5a and 5b 
are formed in an approximate diamond shape. The heating electrodes 5a and 5b are 
connected to a power supplying circuit 6 via a lead wire 7. 

Next, a switching operation in the optical switch 1 is explained. 

For example, when the first heating electrode 5a starts heating by the power 
supplying circuit 6, a refractive index in a branching section in the first branching optical 
waveguide 3b which is disposed beneath the heating electrode 5a increases. A light 
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which is transmitted through the main light optical waveguide 3a is introduced to the high 
refractive index layer 4 and a high refractive index section which is disposed beneath the 
first heating electrode 5a so as to be transmitted only through the first branching optical 
waveguide 3b. 

Contrarily, when the second heating electrode 5b starts heating, a refractive index 
in a branching section in the second branching optical waveguide 3c increases; thus, a 
light which is transmitted through the main optical waveguide 3a is transmitted through 
the second branching optical waveguide 5b. 

If a high refractive index layer 4 is not formed, an electric field distribution of a 
mode of a light which is transmitted through the main optical waveguide 3a becomes 
wide; thus, a light is divided and transmitted in the branching optical waveguides 3b and 
3c. Also, there is a concern in that a necessary extinction rate for a switch cannot be 
realized, or an extinction rate is low. Therefore, the high refractive index layer is formed 
in the present utility model. 

[Effects of the Invention] 

Therefore, the high refractive index layer 4 is formed according to a double 
dispersion method; thus, it is possible to realize a high extinction rate. Simultaneously, it 
is possible to realize a low electricity consumption. 

Here, the base board 2 in the present embodiment is formed by a lead glass. 
However, the base board 2 can be formed by other material such as a glass material and a 
polymer material as long as the refractive index of the base board 2 changes according to a 
temperature. 

Also, shapes of the heating electrodes 5a and 5b are not limited to a feature 
disclosed in the present embodiment. 
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Brief Description of the Drawings 

FIG. 1 is a perspective view of a conventional optical switch. 

FIG. 2 is a perspective view of an optical switch according to an embodiment of 
the present utility model. 



